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(54) THIN-FILM OPTICAL PHOTOSENSOR 
(57)Abstract 

PURPOSE: To reduce the number of lead-out wires by allowing a gate electrode on the 
drain side of a TFT for a photosensor and a lower electrode for storage capacity to be 
made of the same Cr metallic layer and to be connected with each other. 
CONSTITUTION: On a glass substrate 1, Cr is deposited as a lower light-shielding film 
2 of a TFT for a photosensor and is subjected to patterning. Next after an Si02 
insulation film 3 is piled up thereon, a gate electrode 4 for a switching TFT. gate 
electrodes 5 and 6 for the photosensor, and a lower electrode 7 for storage capacity 
are formed by using Cr. Then, as the upper electrodes for the photosensor and 
switching TFT, source electrodes 1 1 and 12, drain electrodes 13 and 14, and an upper 
electrode 15 for storage capacity are formed. The electrodes 11, 14 and 15 are 
connected with each other and the source electrode 12 is connected with the 
electrode 7 through a contact hole. In 4 terminals of the TFT for the photosensor, the 
electrode 5 on the drain side is connected with the electrode 7 for the storage 
capacity. Since such a wiring is placed within a picture element through the contact 
hole prepared in the insulation film, the number of voltage supply wires can be reduced. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 through 4 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

[PRIOR ART] 
[0003] 

Under such a circumstance, there was invented the 
new thin-film photo-sensor that uses a TFT photo-sensor 
with a plurality of gate electrodes, and absorbs light in a 
portion under less influence of the gate voltage, thus 
increasing a photoelectric current. This thin-film 

transistor is disclosed in the publication of Japanese 
Unexamined Patent Application Tokukaihei 02-2 15168. 
Figures 4 and 5 show a cross-sectional view and an 
equivalent circuit diagram of an example of the thin-film 
transistor, respectively. Voltages Vg (d) and Vg (s) are 
supplied to the respective gate electrodes on the 
drain-side and the source-side. Light is detected in the 
portion A of the amorphous silicon 43 shown in Figure 4. 
With this sensor, it is possible to obtain a low 
dark-current and a high photo-current, and therefore, it 



This Page Blank juspto) 



Page 2 Tokukaihei 06-132510 



is significantly effective for a large-area sensor. 
[0004] 

[MEANS TO SOLVE THE PROBLEM] 

However, a thin-film photo-sensor including a 
plurality of gate electrodes requires a larger number of 
leading lines corresponding to the larger number of 
electrodes, and therefore, it needs to take out, more 
leading lines when the sensor array is constructed. 
Figure 6 shows an equivalent circuit in which pixels are 
aligned in a two-dimensional manner, each of the pixel is 
made up of the photo-sensor TFT 51, the switching TFT 52 
and the accumulation capacitor 53. This arrangement 
uses two leading lines 56 and 59 so as to supply voltages 
to the gate electrode 55 on the source-electrode 54 side of 
the sensor TFT, and to the gate electrode 58 on the 
drain-electrode 57 side of the sensor TFT, respectively, 
thus complicating the layout. Further, the way of setting 
those voltages supplied to the electrodes is uncertain. 

[0005] 

An object of the present invention is to provide a 
thin-film photo-sensor that is driven by a method fully 
using the superior characteristic of the photo-sensor with 
a simple structure. 

[0006] 

[MEANS TO SOLVE THE PROBLEM] 
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In order to solve the foregoing problems, the present 
invention uses a pixel in which the gate electrode of the 
drain-electrode-side is connected to the electrode of the 
accumulation capacitor. Particularly, to establish the 
connection therebetween, the respective electrodes are 
formed from a single metal layer. Further, the voltage 
supplied to those electrodes is set to a constant voltage 
not more than the source potential of the photo-sensor 
TFT. 

[0007] 
[EFFECTS] 

With the foregoing arrangement including a plurality 
of gate electrodes wherein the gate electrode of the 
drain-electrode-side is connected to the electrode of the 
accumulation capacitor, it is not necessary to take the 
leading line outside the sensor area, thus simplifying the 
structure. Further, since these electrodes are conducted 
by being formed from a single metal layer, it may be 
realized with a simpler structure. Further, by setting the 
voltage supplied to those electrodes to a value not more 
than the source potential of the photo-sensor TFT, it is 
possible to obtain a high photo-current while maintaining 
the low-dark-current. 
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